Abstract: This study is a continuation of the previous year's work on the analysis of sociocultural constructivist interactions of Greek
Introduction
According to many authors [1, 2, 3, 4, 5, 6, 7] constructivist, collaborative and social learning theories are becoming widely accepted in all fields of educational audience, including the application of Web 2.0 technologies to teaching and learning. The current social Web 2.0 era has the potential to support educational innovation and change by creating an online learning community, promoting the opening of the school in society, through multilateral, cooperative and flexible curricular activities [8, 9, 10] . For example, the social networking tools support the online learning communities in which knowledge is communicated and shared through learner-learner interaction with instantly accessibility to a broader network of users and also characterized as integral to participation in cultural practices and distributed in social relations and activities [11, 12, 13, 14, 15] . Furthermore, a study of great interest is the review of Michinov et al. [16] regarding the impact of learner participation to create an effective learning community. Making reference to recent literature, they note that "learning in an online environment is most successful when students feel that they participate and when they participate effectively. For example, some research suggests that students who fail tend to interact less frequently with their peers than those who succeed". They also recognize that the learner participation in these communities influences a wide range of learning outcomes and plays an important role both in reducing the physical and psychological isolation of learners, because of the mutual psychological support, safety and shared responsibility. Vonderwell and Zachariah [17] argue that monitoring student participation and patterns of participation closely can help instructors identify student needs and scaffold learning accordingly. However, they note that participation is more than the total number of student postings in a discussion forum and a definition of online learner participation that acknowledges its more complex dimensions, such as doing, communicating, thinking, feeling, and belonging, is proposed in the Hrastinski paper [18] .
The purpose of the present study was to explore what factors influenced students' participation during an eight-month geographical and environmental research project of Greek high school students' sample, using the new applications and extensions of the social Web 2.0 and specifically a free social bookmarking site, Diigo [19] . All the learning actions led sample to create an active social network (with remarkable distinction in the cohesion, power and role structures) and reached the higher phase of sociocultural constructivist interaction (with most complete exchanges throughout the project), progressively developing essential skills for an organized and integrated geographical and environmental approach to the research issue. However, there were significant differences in individual participation rates of students in the exploratory process (i.e., inactive, moderate, and active) [20] . A variety of factors affecting the students' project participation level can be identified in the literature. Vonderwell and Zachariah [17] searched for factors that influence learner participation and they found that online learner participation are influenced by technology and interface characteristics, content area experience, student roles and instructional tasks, and information overload. In another study conducted by Vrasidas and McIsaac [21] who examined the nature of interaction in an online course from both teacher and student perspectives and they concluded that the structure of course, class size, feedback, and prior knowledge of computer mediated communication all affected the interaction. Moreover, there are other important aspects that influence student's participation and one of them is related to the differences in students' sociodemographics and abilities in online courses. For example, Godwin, Thorpe and Richardson [22] mentioned that students participating online courses with a high level of interaction tended to be different from others participating the courses with a low level of interaction in regard to age, gender and previous qualifications. Although the results were not statistically significant, high interactive students were generally younger, male and having had higher educational qualifications. Another study by Yukselturk [23] examined the relationship between the students' individual demographics and categories of students' participation level (inactive, moderate, and active) in a course through online survey. The results of the above study indicated that three student characteristics (achievement, gender and weekly hours of Internet use) showed a significant relationship with students' participation level in discussion forum of the online course. Also, taking into account that in this study, it is explored students' participation level in a geographic and environmental education school online project, we identified earlier studies [24, 25, 26] in which a variety of students' sociodemographic variables are included in the analysis of their participation in geographic and spatial activities. For example, Montello et al. [24] review the extensive multidisciplinary literature on sex-related differences in spatial abilities, emphasizing results that are most relevant to the development of geographic knowledge. Researchers then present the results of a study designed to compare the sexes on a wide array of spatial and geographic tasks. Concluding this part, it is noted that effective online learning process requires interdependence for a shared understanding of learning goals in a learning community. Monitoring students' participation in the process and exploring the factors affecting this can help instructors identify student needs and scaffold learning accordingly [17] .
II. Methodology
This study is a continuation of the previous year's work [20, 31, 32] in which we designed a case study transdisciplinary research (TdR) project that enabled students to explore a geographical and environmental issue, using Diigo, in the frame of socialcultural constructivist pedagogy and active-collaborative learning. At the beginning of the project, students answered questions about their course performance, previous experience (geographical and environmental actions and use of social web tools) and sociodemographic characteristics (gender and social status of families). The focus participants of the project were 16 Greek high school students, 10 females and 6 males (aged 15 -16). They also varied in their socioeconomic and cognitive background. Before the program, most students had a previous experience in geographical and environmental actions, while half had used social computing for educational and research purposes. The project lasted 29 weeks (from October 2011 to May 2012), 3h per week in computer lab. The sample worked in groups of four, and each group had two PC to use. To better understand these community activities, we conducted the quantitative content analysis (QCA) and social network analysis (SNA), using the community learning exchanges through shared bookmarks, tags, annotations, interactive sticky notes, digital highlights, images and documents. The number of learning exchanges was 312 at the end of May. The active students in the project had more than twenty six learning exchanges and the most connections to others, creating a dynamic research group and enhancing the exploratory process. Moderate participants had less than twenty four learning exchanges and inactive students in this study had not any learning exchanges and they only read shared learning exchanges from certain students. These three groups of students (inactive, moderate and active) indicated the students' participation level. Regarding study variables, the students' participation level in the project was the dependent variable and the students' course performance, previous experience and a variety of sociodemographic characteristics were all independent variables. The list of independent variables, percentage, descriptions, and categories of these variables are presented in Table 2 . 
III. Results
Pearson correlation analysis was applied to examine the relationship between the activity and quality of students' project participation and their course performance, previous experience and a variety of sociodemographic characteristics. As seen in Table 2 , the results of correlation analysis suggest that the dependent variable of the study was positively and significantly correlated (r=.519) with the previous experience in geographical and environmental actions at the 0.01 level. The visualization of the social network confirmed the above results because the most members with previous experience in fourth factor (colored nodes) had central position (active role) in the network, creating most connections to the other members of the network and activating other members, regardless of the group. Also, the students' project participation level was positively related to their gender and parental education level with coefficients of .141 and .313 respectively. On the other hand, there were negative but at a moderate level of correlation between the above dependent variable and their performance in courses theoretical direction (r= -.342) and financial stability (r= -.236). The color and size of nudes indicate the students with previous experience in fourth factor and central role in network, respectively. The weight of edges shows the amount of learning exchanges. Note. For conducting the analysis and visualization of the social network was used the Cyram NetMiner 4.0 program [33] .
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IV. Discussion Of Research Findings
Making reference to Vrasidas & McIsaac [21] ,Yukselturk [23] note that one of the key components of good teaching is meaningful interaction with peers and teachers and their participation is a prerequisite for supplying interaction and communication in online courses. However, there were significant differences in individual participation rates of students in the online learning process (i.e., inactive, moderate, and active). This was important information for us and we examined factors affecting students' participation in corresponding actions. From eight characteristics of students examined, only one of them (the previous experience in geographical and environmental actions) showed a positive and significant relationship with students' participation level in the project (i.e., inactive, moderate, and active). This finding was consistent with past research [17, 34, 35, 36, 37, 38, 39, 40, 41] in which the previous activities, experiences and thoughts of students had an effect on their participation level in sociocultural constructivist on line learning environments. In learning processes, students made connections between the new knowledge and existing ones. Regarding previous experience in geographical and environmental education school programs, Liarakou et al. [42] argue that this appears to be a critical factor since it has clearly influenced students' ideas in a positive way. Also, the existing participation per se in such programs acts decisively on students' participation level with interesting ideas in corresponding actions even though the core subject may be unknown to them. Returning to our study, students' participation level was positively related to their gender and parental education level. In the literature, gender and education of parents based differences in online education have been recognized as positive factor affecting the students' participation level [23, 24, 43, 44, 45, 46, 47, 48] . Specifically, Giannini-Gachago and Seleka [48] note that the gender factor was the major influencing variable for participation patterns in terms of both quantity and quality. As to the positive effect of parental educational level, related studies report that the students' participation level is not directly correlated with parental educational level but by factors that are related with this, such as parents' involvement in their students' learning process or parents' emphasis on cognitive and social learning activities [49, 50, 51] . Studies on selection effects and patterns of participation and interaction promise to offer insights into the social and educational effects of social Web applications on learners. This study only considers a dataset, which was collected in June 2012. Patterns of interaction in social Web applications undoubtedly change rapidly each year. "Widespread adoption of social network technologies suggests that traditional digital divide indicators will be less meaningful in the near future" is noted in the Ahn paper [47] . Finally, continued research is needed because we need to examine study suggestions and parameters, such as: (a) the teachers' role in this research process and the training in the use of digital technologies, (b) the recognition of the limitations, and also (c) the need to continue to explore the issue with other sample of high school students from various places of Greece.
